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Experiment ehnwed thet the optimum fuelon tea^rst^e van 
the 2100 - 2250 *. Suoh temperaturea are reaully attained In Inrte 

acale industrial electric furnaces. 

Tn nil more than seventy fusions vere carried out in the labor-atory. 

Afte; each’ fusion the - 1 ‘ arofTbruiS 7" 

lr?^r?o^nru?ora"^dii1hl:^1h:1r;^?aUUat.on Of t,. men occurred 
vould be Bljnilar to manufacturing conditions. 

The crystallization products were investigated and tested in varioie 
^ -ni ^roilnvlni^ were determined; chemical composition (by a neohoa 
f y"; dei ^he dl^ction of 0. V. Krasnovsky in the chemical liibore- 

to sodium carbonate. 

Pe^rographlc investigations showed that, In fused refractories In the 

field of compositions studied, the main 
n!Al 20 .) and baddeleylte (ZrO^)* Refractor es oi ^^^is t^, 
may be termed baddeleylte-corundum refractories - or bacor , ‘ 

TsoL orthe microscopic sections, mullite and glass were also detected, 

though in smaller amount. 

1 Decullarlty of fused refractories containing an appreciable 
of zirLnia Is the occurrence of anoraaloua points on the thermal expansion 

prLcnL of which lesd, to come reduction In ^ ^ I 

^ f H nwt.omptr'lc curves ot tiie iaDora 


bUlty of the refractory. Most of the dllatometrlc curyes oi the labora- 
tory samples showed two anomalous points. 

one of these was the usual anomaly in the range which 

annears aa a result of the rapid conversion ol monoclinic Zr 02 in-o the 
tSragonal form daring heating and the reverae change during " 

ctZTTn vol^ume being about T^. The extent of this anomaly vas fo^a to 
bf directly proportlorial to the zlrconla content, and it is small for pro- 
ducts containing less ttet 20^ of ZrOp . 

The second anomaly generally occurred In the Ireience 

narv experiments showed that this anomaly was usaocla.ed with the presence 
«'^n (JJreclable amount of reduction products In the laboratory samples. 

For samples prepared under laboratory conditions the temperature at 
which softening began under a load of 2 

glmur'ig Jf foftening tas followed closely by melti^ ^^LTo7Z\"7or 
rf high mechanical strength, the compressive strength of bacor No. 5, 

p>,!,:Tiple, being about, 5 OOO kg/sq.cm. 


founa 


their resistance to glass melts, the e.<perimental samples were 
to be better tlinn eiectrofused zircon-mulllte and thermlte-corundumi. 

From the formulations that did not require the addition 
-.’r , baco- No. 15 was selected for Isirge-scale trials on account of i-s 
r'i -ound pr.n.-.rtu s. .m the basis of this formuJuitlon, two experhne.nta- 
b-u nee of bacor blocks were prepared in 1^5.3 with the aid ol workers oi 
h'g.%x.evan MuLllte Works, including the chief engineer, M. B. bulKhe..ov, 
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■<»n, V. M. Smoyan. In one batch of Fig. 2. Thermal expansion oi 

blocks, measuring 600 X 400 X 250 mm, bacor (first trial batch) 

there were many failures due to crack- 
ing (the dlatoialte was not technically 

satisfactory). A. 100 ^ yield of satisfactory blocks measuring 600 X 300 X 
X 250 am was obtained from mixture No. 4. 


Details of the chemical compositions, bulk densities, and apparent 
porosities of the bacor blocks are given in Table 1. The thermal expansion 
curve for the refractory Is shown In Fig. 2, from which It can be seen that, 
unlike the laboratory bacor, the bacor prepared on the large scale gives a 
smooth curve. In the temperature range 20-1100*, the mean coefficient oi' 
linear expansion is 76* 10“ l.e. almost the same as that of electrofused 
mullite and zircon-mulllte. 

Figures 3-6 show photomicrographs of samples taken from bacor blocks 
(we carried out the petrographic investigations under the direction of V. 

V. Lapin, Doc. Mineimloglcal and Geological Scl.), The samples taken for 
petrographic investigation were taken from the working face and from the 
center of the block. The photomicrographs show that bacor contains on 
appreciable amount of dendrite formations composed of baddeleylte crystals 
(ZrOa). No natural minerals could be detected in the sections. 

The following refractories were selected for submisalon to comparative 
measurements of resistance to glasst the first large-scale trial batch of 
bacor, prepared In 1953j laproyed zircon-mulllte, block No. 2403, made on 
the works in 1952; Improved zircon-mulllte, of low Ironcontent, block No. 
7076, made In 1955 under manufacturing conditions. 

In tests on the resistance of the fused refractories to glass, test 
samples were taken at a distance of 100 mm below the working face of the 
block so as to obtain more reliable results. 

The chemical coDpositlons of the refractories tested are given together 
with some of their propeirtles In Table 1. 

In the tests on resistance to glass, a glass melt of the following com- 
position was used (^)j SIO 2 — 73.00; SO3— 0.55;Al203— 0.37; FeaOa— 0,06; 
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Yi • Microstructure of bocor irom 

workln'' i>irl ol' block. (Tr«nimltted 
li ,ht} tna jnif Icatlon 90) parallel 
nlcole. ) 







Fig. Mlcroatructura of bacor 
fro* working part of block. (Re- 
flected llghtj magnification Ob) 
narallal nlcola.) 
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•1' ). Mlc roa tract lU'e- Of bacor 

.rora C n. ■(• of block. (Tranamltted 
ii.;f ■; mw .unification 90; parallel 
nioola. ) 
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Fly. 6. Micros . ’;cvare of bacor 
from center ol oxock. (ReiLected 
light; magnification lo5; peia- 
llel nlcola.) 
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Befractory 


Hate of corrosion 
imm In 2 k hr- ) 


•t 35 mn 
from the 


at the 
surface 


upper end of thn 


Bacor, first 
trial batch 

1 

0,45 

1.91 

Improved tlr- 
con-mullitpt 
block No. 2403 

Bacor, first j 

1 

1.28 


3.19 

trial batch 
Bnproved zlr- 

2 

1 0.52 

' 1.70 

con-mullite of 
low iron con- 
tent; block No. 

7076 ]L 

> 

0.64 1 

1.84 


Hefractory 


Bacor; third 
batch 

Blgh-aliunina 
▼Itreoua cera- 
®lc block 

Ceramic corun- 
dum refractory 


^te of corroslor 
_■ (mm in 24 hr. 1 

at 35 nun at the 

from the surface 

upper end of the 
of sample glass 


0.36 

0.32 


0.38 

0.45 


In Table 1, and the resultr^f tK of theae re^ractoJ?! 

are given in Tabl*. ^ *®olts of the comparative test fn». ^ are given 

n Table 3 (each figure in Table 5 la th! ,^®®i8tance to glmse 
The results presented t v»i mean for two samples). 

----LI 


^D. s. Rutman, D. 
195^^. ' 


N. Poluboyarlnov, 


and L. 


V. Vinogradov, Refractories, 


No. 4 
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